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Advances in the operative treatment of lower
extremity ischemia, in addition to current population
trends indicating that the US population is growing
older,1,2 have led to increasing numbers of very
elderly patients (greater than 80 years of age) being
considered for lower extremity arterial reconstruc-
tion (LEAR) for limb salvage or severe claudication. 
Concurrently, major efforts are under way to
control health care expenditures. Because the costs
of patients requiring LEAR are generally high in
comparison with other those of hospitalized patients
and increase with advancing age,3 legitimate con-
cerns exist about the appropriate use of LEAR in the
very elderly, particularly if the consequences of the
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operation result in a loss of their ability to live and
function independently.
Despite these considerations, many vascular sur-
geons, including our group, have not considered age
alone to be a contraindication for LEAR for limb sal-
vage in the elderly and have reported surprisingly
good results using standard outcome criteria for vas-
cular reconstruction in elderly patients.4-7 We and
many others view the avoidance of major limb
amputation in the elderly as essential because mor-
bidity and mortality rates of amputation are high,8
functional outcomes are inferior to those observed
in younger patients,8,9 and costs incurred are greater
than those of successful limb revascularization.10
The purpose of the current study was to evaluate
our results with LEAR in patients 80 years of age or
older and to assess its impact on ambulatory func-
tion and residential status at 1 year postoperatively.
METHODS
Since 1990, data collected on all patients undergo-
ing LEAR at the West Campus of the Beth Israel
Deaconess Medical Center (formerly the Deaconess
Hospital) have been prospectively entered into a com-
puterized medical database (Vista, Summit Medical
Systems, Mintonka, Minn.). Demographic data are
collected at the time of admission to the hospital and
include the following choices for describing ambulato-
ry function: walking independently, walking with an
assistance device (cane, crutch, walker), wheelchair
bound, and bedridden. Choices for describing resi-
dential status include living independently (includes
spouse), living with the assistance of others but at
home, residing in a rehabilitation facility, and residing
in a nursing home. After the operation, the traditional
outcomes of graft patency, limb salvage, and mortality
are assessed at the time of discharge and recorded.
These measures are again recorded and updated with
each subsequent follow-up visit, which generally
occurs every 3 months within the first year, every 6
months within the second year, and annually after that.
For the purposes of this study, all patients under-
going LEAR for lower extremity ischemia who were
80 years of age or older on the date of the operation
were included. Because our usual postoperative fol-
low-up assessment does not include the evaluation of
ambulatory function or residential status, patients or
the next of kin were contacted directly by telephone
and queried. A physical therapist and vascular fellow
conducted the telephone interviews. The response
choices in this questionnaire corresponded exactly to
the four possible choices obtained in the demo-
graphic profile constructed for each patient before
the operation. Data obtained were based on the sta-
tus of the patient at 1 year after the operation or at
the time of death in those patients who died within
the first postoperative year. For the purposes of this
study, we assumed that the patient’s level of ambula-
tory function and residential status at the time of
admission was his or her baseline status because it was
not possible to tell whether a patient’s inability to
walk independently or live at home was due to the
ischemic limb or other causes (ie, arthritis). Likewise,
we were unable to determine from available data
whether any improvement in ambulatory function or
residential status was due to revascularization or
other causes. Nevertheless, we believed our scoring
system was useful because it could demonstrate any
deterioration after the operation, which is important
when considering outcome in procedures done prin-
cipally for the purpose of limb preservation.
To compare both preoperative and postoperative
outcomes in individual patients and to evaluate
trends in the entire study cohort, we devised an arbi-
trary and nonvalidated scoring system to quantify
patient responses to the questionnaire in which 1
indicates living independently, walking without assis-
tance; 2 indicates living at home with family mem-
bers, walking with an ambulatory assistance device;
3 indicates an extended stay in a rehabilitation facil-
ity, using a wheelchair; and 4 indicates permanent
nursing home, bedridden (Table I). Patients under-
going bilateral bypass operation within 1 year were
considered only once for functional analysis, and
patients with local revisions of previous bypass grafts
were excluded from the study. Patients undergoing a
second procedure at a greater than 1-year interval
from the first procedure had the second procedure
counted as a completely separate observation from
the first procedure, which also was evaluated and
scored separately.
Data were analyzed using a statistical software
program (Mini Tab, State College, Penn., and Stata
Corp., College Station, Tex.). Numerical scores for
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Table I. Scoring system for grading residential sta-
tus and ambulatory function 
Score Ambulatory status Residential status
1 Walking Living alone or with 
spouse at home
2 Walking with assistance Living home, care by 
device* family members
3 Wheelchair Rehabilitation facility
4 Bedridden Nursing home
*Crutches, cane, or walker.
ambulatory function and residential status were com-
piled for the patients in whom a postoperative tele-
phone questionnaire had been completed. This
resulted in four groups of data for analysis: preoper-
ative ambulatory function, postoperative ambulatory
function, preoperative residential status, and postop-
erative residential status. Due to the large number of
observations recorded in each group, an assumption
was made that the distribution of observed scores in
a group would approximate a normal curve. This
allowed us to calculate the mean preoperative and
postoperative score for each group to determine cen-
tral tendencies in the data set. Comparisons between
groups were made by a standard t test. Kaplan-Meier
survival curves were generated for primary, assisted
primary, and secondary graft patency; limb salvage;
and patient survival. Comparisons between survival
curves were made using the log rank test. Univariate
and multiple logistic regression analyses were used to
identify predictors of residential and functional out-
come. All analyses were considered significant at a
value of P = .05. All data are reported in compliance
with the accepted standards of the Ad Hoc
Committee of the Joint Council of the The Society
of Vascular Surgery/International Society of
Cardiovascular Surgery.11
RESULTS
A total of 299 lower extremity bypass operations
were performed in 262 patients from January 1990
through December 1995. Patient demographics are
given in Table II. The mean age at the time of the
operation was 83.6 years with a range of 80 to 96
years. Sixty-seven percent had diabetes mellitus. Limb
salvage was the indication for the operation in 96% of
patients, and short-distance claudication was the indi-
cation in 4%. The types of conduits and outflow tar-
get arteries are listed in Table III. Autogenous vein
was used in 89% of procedures. The outflow vessel
was a crural or pedal artery in 80.6%.
There were six perioperative deaths (2%). Other
complications are listed in Table II. Overall, the sec-
ondary graft patency rate was 87%, and limb salvage
was 92% at 5 years. A total of 20 patients underwent
major limb amputation after bypass operation at an
average interval of 11.6 months (range 1 to 39
months).
Fourteen patients died within 1 year of the oper-
ation. The actuarial survival rate was 44% at 5 years.
The actuarial survival rate for the group undergoing
major amputation was 28% at 4 years. Patency, limb
salvage, and patient survival curves are depicted in
Figs. 1 through 4.
Follow-up. Complete data regarding ambula-
tory function and residential status were obtained
for 228 of 262 patients (87%). Comparisons of
demographics, indications for the operation, types of
procedures, complications, and outcomes were ana-
lyzed between the two groups. There were no sig-
nificant differences other than postoperative wound
infection.
Ambulatory function. The mean ambulatory
function score for the 228 patients for whom com-
plete data were available worsened from 1.55 before
the operation to 1.71 postoperatively (P < .05).
Before the operation, 210 patients were ambulato-
ry (92%), including 88 who walked with the assis-
tance of a cane, crutch, or walker. After the opera-
tion, 209 patients were ambulatory (92%), but 120
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Table II. Patient demographics, indications, and
complications of the operation (comparison
between patients with and without complete fol-
low-up)
Follow-up Complete Incomplete P 
Demographics
N 228 34
Age 83.7 83.4 .558
Male (%) 43.9 44 .993
Diabetes (%) 66.1 76 .173
Hypertension (%) 60.7 55 .462
Coronary disease (%) 83.7 78 .334
Renal insufficiency (%) 10.3 16 .230
Indications*
Ulcer (%) 65.3 64 .864
Rest pain (%) 43.6 32.7 .158
Gangrene (%) 25.2 26 .944
Thrombosed graft (%) 12.1 10 .261
Claudication (%) 48.3 38.7 .245
Complications 13 58 .820
Graft occlusion/thrombosis 0 8 .188
Wound infection 1 4 NS
Amputation 7 46 .293
*Some patients had more than one indication for the operation.
Table III. Conduit and outflow target vessels used
for LEAR 
Vessel N %
Conduit
Saphenous 214 71.6
Altenative vein 52 17.4
Prosthetic 33 11
Outflow
Popliteal 58 19.4
Tibeo/peroneal 150 50.2
Pedal/plantar 91 30.4
All prosthetic grafts were either PTFE or Dacron.
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Fig. 1. Kaplan-Meier survival curve for patient survival.
required the use of an assistance device. Before the
operation, 18 patients (8%) were not walking (16
with a wheelchair and 2 bedridden). After the oper-
ation, a nearly identical number (19 patients [8%])
remained nonambulatory (15 with a wheelchair and
4 bedridden).
Although the overall distribution of patients who
were ambulatory and nonambulatory both before
and after the operation was nearly identical, there
were some important changes noted in individual
patients. Of the 210 patients who were ambulatory
before the operation, 9 became nonambulatory
(4.3%), including 7 who began using a wheelchair
and 2 who became bedridden. In the group of 18
patients who were initially nonambulatory, 8 became
ambulatory (44%) and 1 of 2 bedridden patients
began using a wheelchair (Table IV).
Univariate analysis showed that preoperative
independent ambulatory status was a strong predic-
tor of postoperative independent ambulation (P <
.001). All other variables had no predictive value (ie,
age, sex, diabetes, hypertension, coronary disease,
renal insufficiency, ulcer, gangrene, rest pain, claudi-
cation, failing graft, complications, graft thrombosis,
myocardial infarction, pneumonia, cerebrovascular
accident, partial foot amputation, preoperative resi-
dential status). Multiple logistic regression analysis
using the above variables confirmed preoperative
ability to ambulate to be independently predictive of
postoperative independent ambulation (P < .001).
Residential status. The mean residential status
score for the 228 patients with complete follow-up
data worsened from 1.79 before the operation to
1.95 postoperatively (P < .05). Before the operation,
218 patients were living independently or at home
in the care of relatives (96%). After the operation,
205 patients continued to reside at home (90%).
Before the operation, 10 patients (4%) were residing
in a nursing home. However, 1 year after the opera-
tion, 23 patients (10%) were not residing at home,
including 22 in a nursing home and 1 patient who
was still residing in a rehabilitation facility.
Analysis of the changes of residential status of
individual patients also revealed some important
information. Of 67 patients who lived independently
before the operation, 57 ultimately decided to live in
the care of family members postoperatively. None
required nursing home care. In the initial group of
151 who initially lived in the care of family members,
134 continued to do so postoperatively, and 4
improved to the point of living on their own.
However, 13 patients (8.6%) required nursing home
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Table IV. Preoperative and postoperative ambula-
tory status scores
Ambulatory function
Preoperative Postoperative 
Score Patients % Score Patients %
1 122 53.5 1 89 39.04
2 88 38.6 2 120 52.63
3 16 7.02 3 15 6.58
4 2 0.88 4 4 1.75
Fig. 2. Kaplan-Meier survival curve for limb salvage.
(12 patients) or rehabilitation facility care (1 patient).
None of the 10 patients who resided in a nursing
home before the operation left the nursing home
postoperatively (Table V).
Univariate analysis identified preoperative resi-
dential status as a strong predictor of postoperative
living independence (P = .002). All other variables
analyzed had no predictive value (ie, age, sex, dia-
betes, hypertension, coronary artery disease, renal
insufficiency, ulcer, rest pain, gangrene, claudication,
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Fig. 3. Kaplan-Meier survival curve for patient survival.
Table V. Preoperative and postoperative residen-
tial status scores
Residential status
Preoperative Postoperative 
Score Patients % Score Patients %
1 67 29.4 1 56 24.6
2 151 66.2 2 149 65.3
3 0 0 3 1 0.4
4 10 4.4 4 22 9.7
Fig. 4. Kaplan-Meier survival curve for patient survival following major limb amputation
(dotted line, SE of greater than 10%).
failing graft, complications, graft thrombosis,
myocardial infarction, pneumonia, cerebrovascular
accident, partial foot amputation, preoperative
ambulatory status).
Multivariate analysis using the above variables
showed that preoperative independent living was
independently predictive of postoperative indepen-
dent living (P < .001).
DISCUSSION
The “graying of America” is the term the lay
press has given to the observed phenomenon that
the population of the United States is aging. In the
second half of this century, which encompasses the
modern area of vascular surgery, the average life span
has increased from 68 to 75 years.12 Moreover, indi-
viduals who reach the age of 80 have a life expectan-
cy of 7 to 9 years for men and women, respectively.12
Vascular surgeons consequently find themselves
facing an ever-increasing number of aged patients
with limb ischemia that requires treatment. At the
same time, intensive efforts are being undertaken to
reduce health care expenditures. The collision of
demographics with health policy is problematic
because previous studies have shown that treatment
of these problems is expensive3,10,13 and becomes
more so with older patients,3 and the current levels
of reimbursement for the treatment of vascular sur-
gical patients, based on global payment schemes
such as diagnosis-related groups, are inadequate to
cover costs.13-15
The effort to control health care costs has led to
a closer scrutiny of all medical interventions. Part of
the mandate of health care reform has been to pro-
vide care that is not only therapeutically effective but
also cost effective. To this end, safeguarding against
the loss of quality as cost reduction takes place is
essential. Measuring quality, however, is difficult and
imprecise. Clinicians who care for the patient must
assume the bulk of responsibility for setting the para-
meters used to measure quality, lest they find having
interpretations of treatments being made by individ-
uals who have more limited perspective and perhaps
different priorities and who may make conclusions
that are difficult or impossible to accept. The results
of a recent Maryland study are a case in point.16
Previous efforts directed at measuring the impact
of LEAR on the quality of life have relied mostly on
health status surveys such as the Medical Outcomes
Study (SF36, SF20) or similar methodologies.17-20
Although a few, including a study from our own
institution,19,21 have demonstrated a modest bene-
fit, others have not.20,22,23 The inconsistent results
may reflect the observation that patients with lower
extremity ischemia give their overall health status a
low baseline score,19-23 presumably due to the fre-
quent presence of other chronic conditions, such as
cardiopulmonary disease, arthritis, and diabetes mel-
litus. The presence of multiple comorbidity makes it
difficult to evaluate the independent effect of limb
ischemia or its treatment on overall health status. In
our previous study, the only predictor of improved
functioning and well-being in patients undergoing
successful limb salvage was the perception they held
of their health status at baseline. Those who func-
tioned better (and presumably enjoyed better
health) before the operation reported improved
function and well-being 6 months postoperatively.21
Schneider et al,23 Duggan et al,22 and Abou-
Zamzam et al24 recognized these limitations of
health status surveys in evaluating patients undergo-
ing LEAR and suggested the use of outcome indica-
tors more specific to this group of patients. In a
recent study, Abou-Zamzam et al24 demonstrated
that successful LEAR for limb salvage preserved or
improved two important quality-of-life outcomes
for patients with limb-threatening ischemia: ambula-
tory function and the ability to live independently.
In this study, we evaluated these same parameters,
believing they best define not only the most desired
functional outcome of limb revascularization in the
elderly but also those associated with a reasonable
quality of life. Previous studies have demonstrated that
very elderly patients have a much higher incidence of
major amputation than younger patients undergoing
treatment for limb ischemia16,25,26 despite evidence
that elderly amputees have decreased survival and a
lower likelihood of successful rehabilitation8,9,24 and
consider loss of mobility to be the most important fac-
tor in loss of quality of life after amputation.27
Moreover, despite advancing years and declining func-
tion, the majority of elderly Americans continue to live
at home.28 We arbitrarily chose to evaluate these
results 1 year after the operation because our previous
study21 showed that only 45% of patients felt “back to
normal” at 6 months postoperatively, and we assumed
that the convalescence period was likely to be even
longer in the very elderly patients.
Results of the traditional measures of outcome of
LEAR in this study, including a perioperative mortal-
ity rate of 2%, a secondary patency rate of 87%, and a
limb salvage rate of 93%, confirm findings in other
reports4-7 that these procedures are safe and provide
durable limb salvage rates comparable to those of
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younger patients. Although the survival time of the
patients was shorter than that expected for a healthy
person reaching the age of 80, a finding also previ-
ously noted,7 it was nearly twice that of patients
undergoing major amputation: 44% versus 28%.
Extension of life may be meaningful only, howev-
er, if a reasonable level of function is preserved. A
comparison of functional parameters before and after
the operation reveals a decrease in both mean ambu-
latory and residential scores, although both remained
less than 2, the threshold value at which ambulation
and independent living are lost. Overall, 88% of
patients continued to live at home alone or with rela-
tives, and 78% remained fully ambulatory. Nearly half
of the 18 patients who were nonambulatory before
the operation went on to ambulate with assistance (7
patients) or independently (1 patient) postoperatively.
It is important to recognize, however, that these
procedures were not performed without some cost
in terms of functional outcome. Many patients who
lived alone before the operation went on to live with
family members after discharge from the hospital.
Similarly, many patients ambulating without any
assistance before the operation required the use of
an ambulatory assistance device postoperatively.
Patients starting with poor levels of ambulatory
function and residential status were more likely to
end up nonambulatory or requiring long-term nurs-
ing home care. Moreover, despite a successful tech-
nical result, no patient confined to a nursing home
preoperatively went on to live independently.
These findings are in agreement with those of
Abou-Zamzam et al,24 Nehler et al,7 and others4-6
and provide insight when considering LEAR for limb
salvage in elderly patients. Despite an advanced age,
96% of patients in this study were living at home
before the operation. Although most had multiple
comorbid conditions, including a 67% incidence of
diabetes mellitus, these procedures proved to be safe,
effective, and durable. Neither the presence of dia-
betes, however, nor any other risk factor for athero-
sclerosis or indication for or complication of the oper-
ation proved to be predictive of a reduction in ambu-
latory function or residential status. Functioning at a
high level preoperatively proved to be a powerful pre-
dictor of good functional outcome after successful
limb revascularization, an observation also made by
others.7,24
Functional outcome in the patients with low base-
line functional scores failed to improve after the oper-
ation. It would be erroneous, however, to conclude
that patients with low baseline scores should be denied
limb salvage on this basis alone. We recognize that
where elderly individuals live is based on economic,
psychosocial, cultural, and other factors in addition to
their ability to function independently. Moreover,
many patients living in nursing homes are fully ambu-
latory and independently perform many of the activi-
ties of daily living. Likewise, limb preservation in some
nonambulatory patients such as a wheelchair-bound
person living at home can preserve a level of mobility
and independence needed to avoid placement in a
nursing home. Careful evaluation, therefore, of these
particular patients is critical and must take into account
these and other factors so realistic and appropriate
treatment goals and outcomes can be achieved.
This study has several shortcomings. Our analysis
was based on patient or family member reports
regarding postoperative ambulatory and residential
data collected retrospectively. Relying on the memory
of the patient or a family member is subject to error
for obvious reasons and defies any possibility of estab-
lishing the accuracy of their recollections. However, it
was our impression from the many interviews con-
ducted that patients had a very clear memory of their
level of function at the 1-year anniversary of their
bypass operation. Limb salvage operation is undoubt-
edly a watershed event in any person’s life and makes
a significant impact on them. It therefore seemed
entirely reasonable that remembering such straight-
forward information on two very basic aspects of
human functioning would not be difficult even sever-
al years after the operation. 
To compare preoperative and postoperative out-
comes, we were limited by the relatively scant informa-
tion regarding function that had been collected before
the operation. This may explain why our logistic regres-
sion analysis failed to identify any specific factors other
than preoperative functional status that were predictive
of outcome. Inclusion of other variables like the reasons
for or duration of loss of ambulation might have
explained why only 44% of nonambulatory patients
regained the ability to walk or why 6% of patients lost
their independent living status. In addition, our follow-
up data were incomplete, raising the possibility of selec-
tion bias in our results. Demographic and clinical data
from the incomplete group, however, proved to be no
different from that of the complete group, making it
unlikely that the outcomes would have been different
or altered our conclusions.
This study did not incorporate any evaluation of
cost. Relating cost to outcomes has been applied to
other areas of vascular surgery29,30 by construction
of a Markov decision analysis model to calculate the
cost per quality-adjusted life year saved.31 Although
this methodology is not perfect, it could provide
some additional insight into the use of LEAR for
limb salvage in these patients.
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In conclusion, we believe that limb salvage for
ischemia in the very elderly remains justified.
Perioperative mortality is low, and patency and limb
salvage rates are comparable to those of our younger
patients. Despite a relatively short life expectancy,
most patients can be expected to live out their
remaining years ambulatory and at home, which are
outcomes much less frequently seen with major limb
amputation. 
In patients with poor baseline levels of function,
arterial reconstruction for limb salvage must be con-
sidered carefully. Successful bypass operation rarely
results in a return to independent living and does
not necessarily result in a nonambulatory patient
regaining the ability to walk. Preservation of the
limb often may still be appropriate, but the decision
must be based on a realistic appraisal of the impor-
tance of avoiding amputation in these patients.
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Dr Thomas M. Bergamini (Louisville, Ky.).
President Baker, members, and guests: I would like to
congratulate Dr Arora and Pomposelli and their col-
leagues on a well-presented paper and an excellent study.
The goals of the management of patients with lower
extremity arterial reconstruction should be to cure or
improve the rest pain, tissue loss, or claudication with the
most cost-effective treatment that has the best long-term
graft patency and limb salvage while maintaining or
improving the quality of life for the patient. This study
represents continuing work by this group and others
regarding the functional outcome of patients after infrain-
guinal revascularization. Previous work by this group pre-
sented at these combined meetings has shown that lower
extremity arterial reconstruction can improve the function
and mental well-being of the patient, with the health sta-
tus at baseline as determined by questionnaires in their
prior study as the best predictor of outcome. 
This study focuses on the function of the graft, limb,
and patient before and after limb salvage revascularization
in patients 80 years of age or older. It complements a
growing number of studies showing that age itself is not
an independent predictor of survival or outcome in the
care of patients, for example, in the intensive care unit or
after abdominal aortic aneurysm operation or other
peripheral vascular reconstructions. 
This very important study is also unique in that it uses
two clearly defined parameters that are easily understood
end points of functional outcome that have been recently
reported by Drs Porter and Taylor and others in the meet-
ings recently of (1) ambulatory function and (2) residen-
tial status. 
In this study of very elderly patients, lower extremity
arterial reconstruction was performed with an excellent
mortality rate of 2% and secondary graft patency rate of
87% at 5 years. The indication for operation was limb sal-
vage in 96% of the patients, with this goal routinely
achieved with a limb salvage rate of 92% at 5 years. In
addition, the 5-year patient survival was 44%. 
Deficiencies of this study, readily admitted by the
authors in the article, were that it was a retrospective
study, that follow-up was performed only through direct
contact by telephone with the patient or next of kin, that
there were limited preoperative functional data in the
charts to review, and that there were no cost data. 
I have the following questions for the authors. Were
there any unique predictive or determinate variables in
those few patients who went from an ambulatory to a
nonambulatory status or to a nursing home residential sta-
tus postoperatively? Did diabetes or the location of the
outflow artery have a significant effect on the functional
outcome of these patients, as was shown by your group in
a previous study? 
Second, and more important, could you provide fur-
ther details on the patients who went from a nonambula-
tory status to an ambulatory status after operation? Was
ambulation in these patients prohibited because of tissue
loss or rest pain that was present preoperatively, or were
there other variables that changed that permitted them to
ambulate postoperatively? 
Third, what was the outcome of the 4% of patients in
this study who had their reconstruction performed for
claudication alone? Was the ambulatory function of these
patients improved postoperatively? Did any of these
patients become nonambulatory postoperatively? 
Fourth, how does the functional outcome of these
patients of 80 years of age or older undergoing lower
extremity arterial reconstruction compare with that of the
patients in your institution who undergo primary amputa-
tion? Is the life survival better in these patients who under-
go reconstruction compared with those who underwent
primary amputation? What is the success with prosthesis
ambulation in the very elderly patient compared with the
results in this study? 
Fifth, your previous studies have referenced the results
of those patients who returned to normal status by 6
months. This study focuses on the results at 1 year, stating
that the ambulatory status and the residential status have
worsened in some patients. Is there a variability in the
functional status of these patients 80 years of age or older
between 6 months, 1 year, 18 months, 2 years, or even
longer? How does this functional outcome compare with
that of a similar age group of patients with peripheral vas-
cular disease not undergoing revascularization or under-
going primary amputation? 
And, finally, this study has shown that age alone is not
a predictor of poor functional outcome and that residen-
tial status and ambulatory function can be maintained or
even improved in 98% and 94% of patients, respectively.
However, what strategies can be used to improve the func-
tional outcome of patients in this elderly group who
undergo a lower extremity arterial revascularization?
Exercise programs have clearly been shown to improve
walking ability in the noninterventional treatment of
patients with peripheral vascular disease. What are the use-
fulness and role of postoperative vascular rehabilitation for
patients after lower extremity arterial reconstruction, sim-
ilar to a cardiac rehabilitation program after coronary
artery bypass graft operation? 
President Baker and members, as one of the younger
members of the Society, I would like to thank you for the
opportunity to present this paper. 
Dr. Subodh Arora. Thank you, Dr. Bergamini, for
reviewing the manuscript and for the questions. I will try
to answer them as quickly as I can. 
The answer to your first question regarding predictors
of patients who went from an ambulatory state to a non-
ambulatory state, as stated in the manuscript and in my
talk, is that we really could not identical any predictor that
was predictive of an unfavorable outcome, residential or
function. This might be the result of the lack of factors
that we had in our database that could be tested. There
were only nine patients who became nonambulatory,
which constituted 4.3% of the patient cohort. 
Regarding your second question on the nonambulato-
ry patients who became ambulatory, of the 18 patients
who were nonambulatory preoperatively, eight became
ambulatory, which was 44% of the nonambulatory
patients. One of the two bedridden patients actually start-
ed using a wheelchair. I do have not details or specifics of
their nonambulatory preoperative factors with me. 
As far as the outcome in the patients with claudication,
only 4% of patients had claudication, which represented 11
patients. Of these, follow-up data were available for seven
patients; these patients did not change their residential sta-
tus scores, and their function improved, but I do not have
the specifics of the claudication distance or any objective
parameter that we measured. 
Your fourth question as to the outcome of amputees
compared with patients who were revascularized repre-
sents another ongoing study; the results are going to be
presented at the ADA meeting in 2 weeks. I will share
some of the results with you. There were 23 patients who
had an amputation, primary amputation, and 20 who had
an amputation after revascularization. And the mortality
rate in this patient group was significantly higher, ranging
from 10% to 12%. The 4-year survival rate was 28% com-
pared to 44% at 5 years in the group of patients who were
revascularized. In addition, the mean preoperative func-
tional score was a lot higher than that for the patients who
were revascularized, in the range of 1.8, and their func-
tional score decreased in 55% of the patients. So 55% of
the patients got a lot worse, as far as function was con-
cerned, and about 35% were worse as far as residential sta-
tus is concerned. 
We chose the 1-year time period because this basically
was a follow-up to a previous study from our institution in
which results were measured at 6 months. 
And, last, regarding strategies to improve the func-
tional outcome in all patient populations, we think that
reduction in postoperative risk factors such as cessation of
smoking, an exercise program, and weight loss improves
outcomes. 
I think I have answered most of your questions. 
Dr Gary R. Seabrook (Milwaukee, Wisc.). I con-
gratulate you on the excellent results that your group
shows and would use that point to raise the issue that we
probably are not aware of the functional status of 80-year-
olds as a general group. And the fact that your patients
who underwent bypass operation have done so well sug-
gests that they may be approaching normal, but we in fact
do not really know what normalcy is for this group. When
we question our patients about their perceptions of their
quality of life or their symptoms, we have found that they
report symptoms similar to those of age-matched control
subjects who have no vascular disease. And reports such as
this underscore the need to establish an important foun-
dation if we are going to start comparing our work based
on these kinds of outcome studies. 
Dr Arora. Thank you, Dr Seabrook.
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